Introduction
During the last few decades, due to the continuous deployment of antimicrobial drugs, incidence of microbial resistance has increased leads to generating multi-drug-resistance (MDR) organisms (MDROs). MDR strains and its related infections have been increased suddenly, which leads to ineffective treatment and risk of spreading infections. Although, MDR development is a natural phenomenon, but extensive rise in the number of immunocompromised patients leads to examine the possible source and elucidate the molecular mechanism of organism during infection [1, 2] . Serious threats in front of researchers are the resistant pattern of Gram negative pathogens for almost all available antimicrobials. Reason being the MDR pumps, plasmids carrying resistance genes and involvement of different transfer mechanisms of resistance [3] . S. maltophilia is an aerobic, nonfermentative and Gram-negative bacterium regarded as global emerging MDRO in hospitalized or immunocompromised patients [4] . S. maltophilia is not highly virulent pathogen, but it has the ability to colonize in human respiratory tract in hospitals responsible for crude mortality rates i.e. 14%-69% with bacteremia [5, 6] . Currently, no such alternative approaches for altering the sensitivity pattern of antimicrobials are available against MDROs, biofield treatment may be a new approach to alter the susceptibility pattern of S. maltophilia. Now a days, acceptance and applications of complementary and alternative therapies are at global level. Many alternative remedies including biofield energy treatment (such as Qi gong, and Tai chi) have recently found their way into the medical mainstream and is widely accepted by most of the healthcare professionals [7] . Alternative remedies trace the root cause of diseases or impairment. Recently, Lucchetti et al. reported the effective impact of spiritual healing on inhibiting the growth of bacterial cultures [8] , suggests that biofield treatment could be a new and effective treatment approach. Still, this treatment is not much explored in mainstream medicine and research; it should continue to be experimentally examined in different biological fields.
Bio-electromagnetism is a branch which helps to detect the electric, electromagnetic, and magnetic phenomena originates in biological tissues. According to universal principles of Maxwell's equations and principle of reciprocity, it defines electromagnetic connections related to human biofield [9] . Thus, the cumulative effect of bio-magnetic field and electric field that surrounds the human body is defined as biofield. The energy associated with this field is considered as biofield energy and it can be monitored by using techniques such as electromyography (EMG), electrocardiography (ECG) and electroencephalogram (EEG) [10] . However, the energy can exists in several forms such as kinetic, potential, electrical, magnetic, and nuclear. Similarly, the human nervous system consists of the energy and chemical information in the form of electrical signals. Mr. Mahendra Trivedi's biofield treatment has considered a significant impact and reported in different fields like growth and yield of different crops in agriculture [11, 12] , changed atomic and crystalline characteristics of metals [13, 14] and in microbiology, altered the sensitivity and antimicrobial pattern of pathogenic microbes [15] [16] [17] .
There are very few reports on biofield treatment against sensitivity pattern of MDROs. The present study was undertaken to evaluate the impact of biofield treatment on MDR strain of S. maltophilia. The change in antimicrobial susceptibility pattern, MIC, biochemical reactions, and biotype number were studied and compared with control group.
Materials and Methods

Test micro-organism and experimental design
Clinical sample of MDR strain of S. maltophilia was collected from stored stock cultures in Microbiology Lab, Hinduja Hospital, Mumbai and stored with proper storage conditions until further use. Experimental setup was designed and MDR strain was divided in two groups i.e. control and treatment. Treatment group was subjected to Mr. Trivedi's biofield energy and analyzed on day 10 with respect to control. After biofield treatment, following parameters like antimicrobial susceptibility, MIC values, biochemical reactions and biotype number were measured by MicroScan Walk-Away ® (Dade Behring Inc., USA) using Negative Break Point Combo (NBPC 30) panel with respect to control groups.
Evaluation of antimicrobial susceptibility assay
Antimicrobial susceptibility pattern of S. maltophilia was studied using MicroScan Walk-Away ® NBPC30 as per manufacturer's instructions. The qualitative antimicrobial susceptibility pattern (S: Susceptible, I: Intermediate, and R: Resistant) and minimum inhibitory concentration (MIC) values were determined by observing the lowest antimicrobial concentration showing growth inhibition [18] . The antimicrobials used in the susceptibility assay and MIC calculations viz. amikacin, amox/K-clavulanate, amp/sulbactum, ampicillin, aztreonam, cefazolin, cefepime, cefotetan, cefotaxime, cefoxitin, ceftazidime, ceftriaxone, cefuroxime, cephalothin, chloramphenicol, ciprofloxacin, extended spectrum β-lactamase (ESBL), gentamicin, gatifloxacin, imipenem, levofloxacin, meropenem, moxifloxacin, nitrofurantoin, norfloxacin, tetracycline, ticarcillin/Kclavulanate, tobramycin, and trimethoprim/sulfamethoxazole.
Biochemical study
The biochemical reactions of control and treated S. maltophilia were determined by MicroScan Walk-Away ® system in both control and treated groups [18] .
Identification by biotype number
The biotype numbers of S. maltophilia control and treated sample were determined by MicroScan Walk-Away ® processed panel data report with the help of biochemical reaction data [18] .
Results
Antimicrobial susceptibility
Results of antimicrobial sensitivity pattern and MIC are summarized in Tables 1 and 2 , respectively. The biofield treatment on MDR strain of S. maltophilia showed a significant change in sensitivity pattern from I→R with different MIC values of tested antimicrobials such as ceftazidime, levofloxacin, and ticarcillin/K-clavulanate. Amikacin sensitivity converted from R→I with altered MIC value (i.e. 32 µg/ml), trimethoprim/sulfamethoxazole changed from S→R, and chloramphenicol converted from S→I with altered MIC value (i.e. 16 µg/ml). Amoxicillin/clavulanate was reported with altered MIC value that was greater than 16/8 µg/ml as compared to control. Rest of the tested antimicrobials did not showed any change in sensitivity pattern and MIC value.
S. No
Antimicrobial Control Treated Overall, results showed a change of 37.5% in susceptibility pattern and 33.3% in MIC values of tested antimicrobials. All these changes were observed after 10 days of biofield treatment as compared to control group. Table 3 summarizes the biochemical reactions denoted with codes in control and biofield treated group on day 10. Results showed an alteration of 39.4% in biochemical study likewise in acetamide (i.e. from (+) positive to (-) negative reaction) while reverse responses (i.e. from (-) negative to (+) positive reaction) in adonitol, arabinose, colistin, glucose, melibiose, nitrate, oxidation-fermentation, raffinose, rhaminose, sorbitol, sucrose, and Voges-Proskauer were reported after biofield treatment as compared with control. 
Biochemical reaction
Organism identification by biotype number
Based on the biochemical results, change in biotype number was observed in biofield treated group at day 10 of S. maltophilia with respect to control. After alteration in biotype number the organism was identified as Enterobacter aerogenes (Table 4 ).
Feature Control Treated
Biotype 04262330 77304366
Organism Identification Name Stenotrophomonas maltophilia Enterobacter aerogenes Table 4 : Effect of biofield treatment on S. maltophilia to distinguishing feature of the genotype.
Discussion
Biofield treatment was reported as an alternative therapy and termed as frontier medicine in different fields [19] . This experimental study was designed to demonstrate the effect on susceptibility pattern, biochemical reaction and biotype number after biofield treatment in MDR strain of S. maltophilia.
The emergence of MDR of S. maltophilia harbored a global health problem and an emerging Gram-negative MDROs commonly associated with severe systemic and respiratory infections in human. MDR is an unavoidable natural phenomenon which compels continuous discovery of newer drugs causing serious public health problems. Various mechanisms involved in MDR include alteration in the cell membrane composition of microorganism resulting in decreased permeability and uptake of drugs into the cell [20] , overexpression of drug target enzymes or altered the drug target through mutation [21] , and drug efflux pumps remains the predominant mechanism in MDRO [22] . Now a days, S. maltophilia acquires resistance against broad range of antimicrobials, including trimethoprim/sulfamethoxazole, β-lactam antibiotics, macrolides, cephalosporins, fluoroquinolones, aminoglycosides, carbapenems, chloramphenicol, tetracyclines, and polymyxins. Due to this, use of combination therapy is suggested rather than monotherapy against S. maltophilia infection. Amikacin is the best drug of choice in combination with trimethoprim/sulfamethoxazole due to its high activity and favorite outcomes [23] . Our results showed a change in sensitivity pattern of amikacin from resistant to intermediate (R→I) along with changes in sensitivity of trimethoprim/sulfamethoxazole (i.e. S→R) and chloramphenicol (i.e. S→I). Apart from this, sensitivity pattern of ceftazidime levofloxacin, and ticarcillin/k-clavulanate also changed from I→R. Above antimicrobials are the newer combination strategy against treatment of S. maltophilia infection [24, 25] . These results suggest that biofield treatment possibly made some alterations either in some enzymatic pathways of microorganism or a change at genetic level, which leads to alter the phenotypic features of S. maltophilia like sensitivity pattern and MIC values in biofield treated group.
S. maltophilia has the ability to survive in nutrient-poor aqueous medium or environment. Typical biochemical reactions of S. maltophilia showed negative responses in case of oxidase, indole, arabinose, rhamnose, hydrogen sulfide, and Voges-Proskauer [26] . In this study, similar pattern was shown in control group in tested microbe, but biofield treatment has changed the biochemical reaction pattern from negative to positive reaction in case of adonitol, arabinose, colistin, glucose, melibiose, nitrate, oxidation-fermentation, raffinose, rhaminose, sorbitol, sucrose, and Voges-Proskauer as compared with control. Biotyping was performed using an automated system and found a significant changed in biotype number (04262330) in treated group on day 10, and organism identified as Enterobacter aerogenes (77304366) after biofield treatment.
A major challenge for research in microbiology and MDROs is its ability to adapt to the local environment and alter the antimicrobial activities. Due to MDR infections, development of new treatment approach is required. Biofield treatment as an alternate and complementary medicine, increasingly used in biomedical health care system [27] . However, National Center for Complementary and Alternative Medicine/National Institute of Health (NCCAM/NIH), now defined biofield therapies in subcategory of energy therapies as one of the five complementary medicine domains [28] . Mr. Trivedi's biofield treatments in pathogenic microbes were extensively studied and had shown significant alteration in the antimicrobial sensitivity pattern, biochemical reactions, and biotype number [15] [16] [17] . Biofield treatment might be responsible to do alteration in microorganism at genetic level and/or enzymatic level, which may act on receptor protein. While altering receptor protein, ligand-receptor/protein interactions may also alter that could lead to show different phenotypic characteristics. Hence a cascade of intra-cellular signals may be initiated, accelerated or inhibited [29] . These results indicate that biofield treatment has altered the sensitivity pattern of antimicrobials which leads to alter the phenotypic features of S. maltophilia. Considering that there are no side effects in the biofield treatment, as experimentally proofed in other reports of cancer model, stress management, and in healing process by biofield energy. The study results indicate that biofield treatment significantly altered the sensitivity pattern and biotype number of S. maltophilia.
Conclusion
Present study concludes there was a significant impact of biofield treatment of susceptibility pattern of antimicrobials, biochemical reactions, and biotype number of MDR strain of S. maltophilia. On the basis of above results, future studies can be designed with respect to genotypic identification of new microorganism, or biofield treatment modality could be further evaluated on the basis of different distance and time interval against pathogenic microbes, viruses, parasites, cell lines etc. Biofield treatment could be applied in future to alter the sensitivity of antimicrobials, which may be useful, if resistant profile is changed in to sensitive against antimicrobials used for multidrug resistant organisms.
